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(57) imm] 

mm] c E L p ::^5tr-^^^^:^(7:)^?-§-'fbT-t> S^?^^ 

^isb (6 1) , ^tzm-^^m^m^^y :^-<^7^^h^<D^ 

mmw^i^^^t>-rw-^:^^^ h/L-^jJta^) (6 4) . c<D 




1 

^ :i: $1 ^ E r- ^ S :7 u - A { c *5 1 ^ r flti 15 ^ ^ :7 ^ / u ^ 

x^x^x.hix^^Z'^my ^ /^^ t. 
mum2^j^y ^ ji-^x^j^^tx.tLm'^^. snistf^^ 
fhtL^^v - u-<ji'\z.^<5K^xmmmm\^x^^m=^<D'^ 

%m\^xn^^^{t^^mt^'^^^^}i . 
^-r s ^ « ^ ^ ±;*-r 5 ^ , 

;^ -r ^ ^{i X. ^ ^ i: ^ -r ^ IS 1 la^ (Z> 

t^^nm-^t?<ti^wm^'t^bt^i.xmun-^^i^ h 



4#ffl 2000-235400 

f)^hyi^-j^miiLxn'^-<^bji^^m^i.. Y^i^n-^ 

mumm^^m^^ b/i^x-^my^ ju^^^mmi^x^^m 
mmy i^-j-.t^^^m^Kmxh^fi^^t-^TT^'r'mn^ 
^^m^Kmx^^^y i^-j^xm?&^f&y ^ 

mu-^i^y /i-i^<Dy ^ ju^^MXK) y^^^ h/i-<D^m 

mum2^f^y^/ui^x±f^^thf:Lm^^. ^latf^^ 
ixfc/^!7- i^^ji^\z.&-5\.^xM^'Emm\^x^3:m^<D'^ 

;tJD» i^x^wt'^^mti'r^i&m t . 

inj^ms] m^y i—M.i)^^^m^Kmx\^^^K 

mum^^ \^xm^m^<D^Wif^'Am-^ 
^^m'S'Kmxit^'WKm<Dy \^-M.X'. mt^^Wif^'j^ 



3 

X. 

t. 

;5JD» b r ^ S^ft ^ ^ m -r 6 <J: , 



(3) 2000-235400 

4 

ttrfEig®i^il^-<>!^ V )\^x-^^y ^ '^wm^x.x^h^ 

u -c/i.^ ^ tf s -r 5 ^ ^ ^ , 

-^{c|^tT$ii:^:^i=^ ^^A^ttjl5:/D Atc^tf- 
[ 0 0 0 1 J 

[0 0 0 2 ] 

i^mm^zmmi^tz^ . ^^^tz\t^mwm^-^'y^^x 

ix-A (j^l^^.^vLr :7 i^) .irPg^tm-S 5-5 Om 
^i7>2o(7:>'[f^{c^g|b, -^n-^*ix^^#-fl:-rs^ife;a^ 

5^? mm^rix\.^h. cto^&tcioi^r, ^iti^s^m-^-^^ 



5 

(Code-Excited Linear Prediction : CELP) t^h 
5o :l(7>S^S^^f^*ffltc:ol^Ti^, 3tffifeM. R. Schroeder a 
nd B.S. Atal, "Code-Excited Linear Prediction (C 
ELP) : High Quality Speech at Very Low Bit Rate 
s" , IEEE Proc. ICASSP-85, pp. 937-940, 1985{C 

[0 0 0 3 ] n 3 \z.±un'^^t:fjm<Dmf^m^7ri'ro a 
mmm^un^i e^hmhti^^ ^m^m';^m<Dnm 

4mmm^j:-h(r>KW:^^x.Xi^ 

[0 0 0 4] mWi^m^i^ b/i^^f^^i 7x\t. xy\^ 

5. ±IS ^h^mM} tit. ^Ji^^^ff-^^ 1 6{c:^o(t 

Kmx\t. ±M^hfi-\:.i^m^.^titLm^^^ h^\-\z. 50 



mm 2000-235400 
6 

c ai^ctU^o rl^, ^©^2 li^X.XJ^2 2{Cdi5l^ 
^iX^*tiy^>'??#iK2 3:e>^^ai;t/^tt-5y>r 
^ a, s r;d^^^^n, :tlP^a5 2 4 (c:^oV^r;!JD 

[ 0 0 0 5 ] -g-^^^^/i-^ 1 41^. mm^m^^y 

t-r^mmy ^ /^^xh-^x. mm^m^^ h/^^M 
y ^ \ 4(D:6:.m-rf^t>-hmm^m'j^^(D:^mi^. - 

[ 0 0 0 6 ] &J10^^ff»^l 6T-|^, '^i^S(;":7^/U/5^ 1 

4<Dmtixh^n±^^(Dmm t. A*^^ X ^ 
\z\.^^xnfj:o z.tt^^y^'^. m^m^mmm'^2^x 

[ 0 0 0 7 ] ^^m^mmm'^ 2 5 ^cjol^x^^$i^fc 
igsi^a^^?^ To c (jiD^^g:^. ^^i^n 

^Ji^^Sij-^^^p^-^^^^fb^i 3ow;^T*^6 

j^ji^if^iiy/^^7«-^^^# t> ai^. n^mm^^i ^\zm 

y^y 2\Z'io\^^X-^j^y ^ /u^^M q 

(^^y^ \^y ji^^ thm-tth^) Z4\zmhi\. 
ffij^S^-<^ h/t-^iStps stci^bn, 



* *• (5) 

7 

\^^m^^>^^o mWi^m^^ b/i^±m^3 51^1215^^ 

ibS#?^?IJ-<^ h/^ o a, c rl:i^^^3 8, 3 9 

fcy-r:/s a, s r ;d^S»^ixr;&D^^4 2r-l:^.^ 

[0 0 0 8 ] 

^ C ^ -f ^ ^^(7) ij^Sc^ £^ < 
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S 

^FEffifcoi^ri^ CE L p?^??-^>fb::^5^ 

^^t^^i\:.i^x\^tom^^. ^m^mmKit^fj:<x^^ 
[0 0 10] c E L p;^(?:>;^5C^i^Cie> 

[0011] 

-o[Hite^;te^^o¥i!^e^/i::^0#p^4#l4 (SP^P^^i&fife 
^-fb^v^^/K^^^^ifi^co 4^r*il^{t/^ y ;^ (c'tS^^^-ii- 
i^5;=^r% $tl^iSPfl(75:t^tii{ct>^ttts^(75j^iSSftti^^^ 
[0 0 12] r:co%0J(7>m-§-::^^fe{cJ:ixf^. Mi^t^n-^m 
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[0 0 13] StcA;^?ft-^(o4#tt<i:l^?4i:Lfc, -^o 

[0 0 14] z.(D^m(Dn'^it^m^x.ti\'t. m^z^n^- 
m'^xxj^m'^n%m(Dm^^f^\t~ijf)-hy i--M.miL 

h^y^^Yt-^^yu-M.^^ {^^^m'W^\^xy u-Ms^ 
/i-^^/Mt: {cg^ < fi§iiXSc7>^ I ^ 5 c <b i; o 

[ooi5];:^^o, c(D^e^o^a{c*?:^corj^, ft^ 
^3ifflc;o*ffl:/Pir 5^i^^^l/^r/^- Ki^^r^tcH^ 

[00161 
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10 

[0 0 171 cco^0J{cj:6ffi^^StcJ:or^^^n 
^^^ft-^i^. [il2(c*5^/^r-^^j^rv^^^n-5, wm 

4, «:i:*t^^^J*^^^^4 5 (7:)^i^^•i^^c*5l^r^ 

tfJM(?>J: p tc, mm'^m.^^ h/^^;*^3 sct^^v^/u 
/^i^r i:{c^@-r^o :intc:^Lr, ^co^p^I^, 

2 0(7:)iS;^'r^^-r^o 

[0 0 18] ^-r, flF-§■^t^tc:^o^/^Ti^^t^/c^i#ffi^ 
c. wm^m^^y ^ a , K-tt^ ^ m 

{c*5^.^r. -©^isr^, ^^(sr^. M^Ef^. m^m^m. 
[0019] wmi'^m-<^ '^%:mh 

■ e a, s r ^-^^X^^ix^^^, ;tJD» ^ tlTiE®i^j3^ 
[0 0 2 0 ] ^:i:^^^i5^^^i^St^4 4:d^bffi;^?^n 



0- f 

11 

[0 0 2 1 1 W^'^m^'^ h;u^J*a5 3 ^t^h^-h^^ 

KW^S m{cS<5(/Nr, h>'l- s 1 

-^Erix-etiS^ w s ldoJ:t^w c 5 
4, 5 5T-^S^ttfc®, :SpSfl5 5 6r*:?jD»^ixr, % 

[0 0 2 2 ] fj::i6^ fi^f^;Sa55 3 {Cdot/^T f^^^ n-5 
fi^w s i:i3J:U^w cl^, •^^y-Ty'^i^^ A;tf o s 

s l^^o^fc^^o(cifi^^/^^^^M^-rSc 

[0 0 2 3 ] m2 X'\^'^3:m'^^mif^^A^f&^ 4 4 (T^ffi 

^^ixTl^S;^^. -a-J^fe^^^/i^^ 3 3;&^;^?i^:7^/u^cO^ 
^{ct^, W:i:*I^^SjJxfe^^;5So^4 4cot±i;?:7^-8'^^^ 

3 3{cilL:tt>(D^:tiDff Lrti (ip-^^i^Jc;Lr:*^ib;!jD^ 

[0 0 2 4] 3 3 (Dm^ y s 1 1^, 

^^3 4^c:io^^r, ^i^^mtmmi^z.^ j^-<^ h^u^^^ 

'^Km\z.'o\^^x<D^'i}^mmtm^&(D^m^ff^\ 
i±m&<^£^\z.\^t:iib^^x. 5^pcDS^t/^^i^*i>6o -a- 

f^y^/u^ 3 3(Dmti y s 1 1^, W:t^^^«^^>^ 

m^^m^^t^) {z.^\^^x<d;^. '^m.y ^ /u^ 3 3<d 

tH;^7ft-^ y s 1 (D/-^!7 — ^ay^L, :7U-A:g{c^L 

r -i-^ fc:^ I ^ rfl t:) 6 r7 - ipi^M ^ m-^-r s o 
® ^ ^ ^ ^ 1^ 12 CO ^ I, > ^ 5 :7 u - I i 1^ ^ -r s c 
^ 3 3 (Drntit^w-^m^^^'y -m'^^t i --#^^^^6 
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12 

mn7U-i:s{Cio*^S^P#^^!7-^P (n) , lln:^^ 
— i^tCjait ^Pave(n) , Bn-i:7U— 

i:.tc:j3tj'S^iJ|;''^r7 — <^Pave(n- 1) , 0<a<l^ 

Pave(n) = (1— a) Pave(n — 1) +aP( n) 
<DX.ofim^Wl^^^ffi\^^X^Umz.iK^Xh^^^. 

^nSo W:i:$I^^^J*^^;*^4 5d^ibW;^7^nSft 

^63 (Ornti u- 2 (75/^17 — l^^ii^^^^;^^^ h/U a 

y ^ ^-cy^mm-r^tK ^my ^ 3<Dmt^ 
[0 0 2 5 ] ^^m^y^-<^ V)\-m^^^ ^x\t. 

>^^y)^—^ SL qf)>^. y i^—A^\zMl^x-^i^\z^i^ 

mmfj:'W^m^Km<D^mm'f'm^^y a q;^^^ 

S, h/i-^ (LSP) (Dm^xW-^m^^n b 

y<^yyr\zyi^ — ^&:(Dy^^b/^^< 

mmy ^ ^^^WM SL ut^mti^ti. -^my-c/i-^^ 

6 3<Dm^tf^^o ^J^^. ^y^^ h/L-^ (LSP) 

[ 0 0 2 6 ] &^m^±f^M6 sn. ^^m^±m^5 

itf^m\z. 1 :7 Agoe-fe^^^ s 2^tb;':7b. 

3fCii$nrvx 2^/j;So ^^*^J^fe^6 6 1^. A* 

-rSo ^:i:*l^^«^^^/*^4 5(7>ttl;^?l^, 

3 C0SfH^*»tl5 6 7 r-S^ w u 3 LTp 
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[0 0 2 7 ] m^m^^'^mi^±m%4 5<Dmtin. m 

3 4 (7>m*ft^ y s l e tc:;DD»^ 7 1 XM^ ^ 

[ 0 0 2 8 ] ^^m'^^'^f&'j^^f^^ 4 5 (T^tii;^ 

[ 0 0 2 9 ] m2\z?ri}^tLXo^j:. 'iK-^:^m^ m^^x ^ 

i\ l^gli. -Srl^Er^, T-t^Er^. ^^Er^, 

\z.m^^tx^^o 

[0 0 3 0 ] ^1 X 

?Sx^^} ^^^Kmxh^i r^^(KPflr-^sj 
^mm^j:\±^(Dyu-M.t^:^:^-r:^tz?st>x. ^mm\^4 

6o /c^^fL. ^0^^^*i>/c5O(7>^- K'if^^gftilOlc 



(8) 4^112 0 0 0- 2 3 5 4 0 0 

14 

h'itn'^itm(D^xmm}^x. mm-r^m^n ^^ms 
\^m:'^Km\^^if>xhx\^\ ±15 4 060^- K'fta^i^ 

x^^t-^ oxf^\^^f)^^x hT-^-r^, -©^jex^co 
lSPfl{co^/^r^^, -Sr^isrfl ct t>'>^i^i'^1f«r-A;^iff#- 

JO m-r^fz^izn. ^i^^mttt^xy u-M.hti^ 1 

b^i^\zmm'rti\^X\^^z.t\z./j:^^ yu-^M.htz^x 
yfy vtvx. 2 0 5: ^)^pxhfh\^b 

[0 0 3 1 ] K^S^Era/^^EP^y^^l^Er^/ 

y—<7^^m'^. y^-<^ h^i^^m<Dm^ . ^^^y^mmi^^j: 

^m^^^tx^\ 'j^mLxnhtitzmt^ti^tKDi^^ 
Kmt^ r;^Njj ^-r^o 

[0 0 3 2 ] 2.^g(D, ^^^^E,m{zi^\^^xm^y^9 

^^^/h^ < 'r^z.t^^>.m\z-i6\^^xn^thx\.^^z.t\z 

!7'-:d^, ?.Mt^-<r>^<9 — ^lE\^<^^fj:\^^tz:\iXf^ 

(D^m^z^ii ^n-§-imxn. ^j^y^;^^ i 4<Dmti 

m^t(D^iy':f;i^^^X(D^l^m^m. <± ^tf-S-r-StJ 
^i^Jc;:7^/i-^fcU;^j y ^^'^!7-u^;uff®^8 2tc 
t^i^ip, A;'3ft-§-o/^i7-^'^j^S(:ft-^ y (7:)^-^!7-(7:>^ 



15 

[0 0 3 3 ] z,(7:>mmr'h±t^mmmm^^^'h<7^t'r 

m-r^M^t\^xn^<9—i^^/u^<i p^m^-t^x 
pii:iiD»^8 6xm^^i%xn-^mmmmm^2 seca 

[0 0 3 4 ] 

j^T-^^L, mm(o^^^-i^^m\^^x^m^aMwmm 
<DKmx'\t 1 0 t> h ^ L/to K'ff^i^s^ispar* 

1 ■S:^i^^(D|KP^r*3 t'j/ hT'^-5o 

[ 0 0 3 5 ] ^^^-t^'l^, ^^lE I R Si^^^tm^tl^ 
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BCDgiij:^$|^#;tJD^^^, SNlt:&^3 0 d BO;ry ^ 

:^m^HM^p^. ^ti^ti^i^^^mtz.(omm^m\^''x 
n-^^t:i^xxim'^i.x. ^n^'tin^^tifz^^mmiz. 
Ki^TitsLfce ^^^\t-^A2 4^x. ^^:^m 
m'^tn-^it'^WiD^un^it^i^x. 

(-3) , m\^^ (-2) , d^L^I/^ (-1) , I^tftK 
(0) . d^LS^^ (+1) , (+2) , 
(+3) 0 7^|i@r*fpffiLyto 

[0 0 3 6 ] me\zumu^^7ri'ro ^yynm^i^t' 

^ ^ O ^ 0^ (C J: S ^ <7> (7> ^ ^ B"^ T-^m-r ^ 

^fh^^(7:>^m^tm'^^^x\.^^ox.\z.^ ^L-x^xm 

[0 0 3 7 ] /j::ia. :l <D^m^ 3:^^(0 f^\^^^^\zm 

m\^tzm^\at. ^^w^im^s nm^Kmt i^x^j^m^ 
ti. r^:i:*^^j (oW'^u^/ui^Qxh^ tmm^ti^ 

i\ m^<r>^p^p<t)\^fzm'^h. ^^Ep^^^^isr^ 

JO mm<7:>mwmm] 

[^2] ^(D^m\z.x^'iK-^imm:(Dmt^mf^m^7r;'r 

[113] '^^(n>^^<n>n%mmU¥<^^m'^%\'c (Code-E 

xcited Linear Prediction : CE L P) ^W:<n>^^^J^ 

[114] '^^^<n^^<D'^%m'^m.ir<^'^mn^\\L ccode-E 

xcited Linear Prediction: CELP) \Z^tC^'t h'^S.^ 

40 '^n<r^mmm}&^7f^'r^^y^mo 

[He] v-^: ^ v-H >'^ii,^^^;^-riio 
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